Objective To determine the extent and types of change in seven domains of dental practice in a sample of English general dental practitioners (GDPs). Methods A postal questionnaire was sent to 561 GDPs on the dental lists of three health authorities in diverse regions of England. Information collected included demographic details on personal and practice characteristics, self-rating of amount of change in the seven domains of practice and factors influencing change. Results The response rate was 60%. Fifty-six per cent of the sample were under 40 years old. Over a third of respondents reported 'changing a lot or completely' certain clinical activities, practice management arrangements and practice amenities. The highest selfreported level of change was in clinical activities. Of the GDPs who reported changing their clinical activities, 56% reported an increase in preventive care, followed by crown and bridge (44%), periodontics (44%) and endodontics (43%). Practice management rated second in the mean rank scores for self-reported change. The main changes reported were the introduction of computer systems and employment of practice managers. A sizeable percentage (66%) reported increasing the amount of information they provided to patients and the time spent discussing care. Quality assurance activities were the area of practice least likely to have changed over a 5-year period. Over half the sample reported not being involved in any quality assurance activities in the previous 5 years. Those respondents who were younger, had a postgraduate qualification and earned more than 20% of their income from private practice reported higher levels of change. Conclusions General dental practitioners' work patterns are dynamic and appear to be responding to changing needs and demands on their
In recent years the demands for change within the NHS have steadily increased. Publication of the NHS Plan set out an agenda for reform to modernise the system and improve quality of care. 1 In dentistry the pressures for change are also mounting. 2 The recently published NHS Dentistry: Options for Change sets out a radical and far reaching agenda for taking NHS dentistry forward within a modernised NHS. 3 Pilot schemes across the country have been established to evaluate the proposed changes. However detailed implementation strategies necessary to support general dental practitioners (GDPs) in achieving these changes have not yet been formulated.
There is a paucity of research on change in dentistry. It is necessary therefore, to consider the research that has been undertaken with medical practitioners to gain some insight into the factors influencing change and the adoption of new practices and techniques. Many of these studies have been undertaken in the context of adopting an evidence-based approach to clinical medical practice. They have identified a complex interaction between the individual, where they work, and external factors that affect the implementation and adoption of new practices. 4 For example, three frequently mentioned reasons for change in clinical medical practice have been identified as organisational, continuing education and contact with professionals. 5 A number of interrelated factors affect adoption of evidence-based practice. The most important were the presence of innovative partners and fund-holding status. 6 Characteristics of US paediatricians who had adopted innovations included: they had board certification; group rather than solo practice; involved in teaching; read medically related publications; had an academic appointment and they were younger. 7 In dentistry, a number of studies on dental treatments and service provision give some indication of factors likely to affect change in dental practice. Many of the influences on dentists were similar to those influencing doctors. Personal factors, including age of dentist and attitude to the adoption of specific techniques influence change. [8] [9] [10] [11] [12] Scepticism of the evidence is a reason why dental practitioners did not use fissure sealants as a preventive measure in general dental practice. 13 Involvement in continuing education and contact with dental colleagues have been shown to • Little research has been undertaken to assess change in dentistry.
• This study has identified that a considerable amount of reported change has taken place in GDPs' work patterns in recent years.
• Younger practitioners, those with postgraduate qualifications and those earning more than 20% of their income from private practice reported higher levels of change.
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be important influences on treatment decisions. [8] [9] [10] Patients' demands are also an important influence on clinical decision making. [14] [15] [16] [17] Finally, the practice environment and other organisational factors such as degree of delegation to team members have been related to the adoption of specific practices. 18, 19 The objective of this study was to measure the extent and nature of recent self-reported change in a sample of English GDPs. In addition factors influencing change were also assessed.
METHODS
The study employed a combination of quantitative and qualitative research methods. After an initial phase of development and piloting, a quantitative questionnaire survey was undertaken with a sample of GDPs in three widely dispersed locations across England. The questionnaire survey was followed up with an in depth qualitative investigation on two groups of practitioners; changers and non-changers. This paper reports the results of the postal questionnaire survey.
Questionnaire development
Based upon a review of relevant policy documents, and discussions with a variety of GDPs and researchers, seven domains of dental practice were identified for inclusion within the questionnaire. These were selected to ensure that a wide range of domains of practice were included to capture the diverse range of relevant changes that practitioners may have made. The seven domains of practice were:
• Clinical activities such as restorative dentistry and endodontics, prosthetics, oral surgery, orthodontics, preventive care and use of new dental materials and techniques. • Practice management: employment of practice manager, computerisation of patient records and management systems. • Quality assurance: involvement in audit or peer review, use of the self assessment manual and standards (SAMS) document. • Staff development: organisation of staff meetings and training.
• Communication with patients: information given to patients (verbal or written). • Postgraduate training: attendance at post-graduate courses, membership of study clubs. • Practice amenities: improvements in facilities and equipment.
The self-complete questionnaire collected information on the following areas: respondents' personal and professional characteristics; practice type and patient profiles; extent and nature of self reported change in the seven domains of practice over the previous five years; and factors influencing any changes made.
Self reported change was measured using a standardised fourpoint Likert scale. In each domain of practice, respondents were asked to report whether they had changed a little, a lot, completely or not all. A five-year time frame was used to aid recall, although the dentists were also asked about any changes that had taken place prior to five years ago.
The questionnaire was first piloted with 100 GDPs. Through this process a variety of questions were modified or excluded. The reliability of the final questionnaire was assessed with a group of nine dentists. Good consistency was achieved. A validity test on the final questionnaire was carried out using a triangulation method; data collected in the questionnaire was compared with the accounts of the dentists interviewed in the final stage of the study. 20 
Study sample
The self-complete questionnaires were posted to all GDPs on the dental lists of three health authorities from the North, Midlands and South of England. The authorities were selected to provide a diversity of location across the country and to include both urban and rural settings. To encourage participation, three reminders were sent to non-respondents and they each received a follow-up telephone call. A prize draw was used as an incentive.
Data analysis
To assess the level of change in the seven domains of practice, mean scores were calculated on level of change from the Likert scales. These were scored from 0 (non change), 1 (changed a little), 2 (changed a lot) and 3 (changed completely). The higher the score, the greater the level of reported change. Frequencies and percentages were calculated for the types of changes made. Percentages for each variable were based on the number of dentists responding to each question. Independent t tests were used to test for subgroup differences in scores and univariate analysis of variance (ANOVA) was used to assess differences in more than two groups.
RESULTS

Study respondents
Of the 561 questionnaires sent out, a total of 366 (65%) GDPs responded. Of these, 28 were sent back poorly completed or uncompleted. Data analysis was carried out on 338 (60%) satisfactorily completed questionnaires. Of the responses, 54% were from the North, 13% from the Midlands and 33% from the South of England ( Table 1 ). The response rate from each of these regions was 70%, 52%, and 53% respectively. Over half of the sample was under 40 years of age, 70% were male and a quarter had a postgraduate qualification. One third were sole owners of their practice, 20% were partners and 46% were associates. Just under two thirds of the sample (62%) generated less than 20% of their income from private practice.
Extent of self-reported change in selected domains of practice
Over a third of respondents reported 'changing a lot or completely' certain clinical activities, practice management arrangements and practice amenities. Mean scores for self-reported change were calculated for each of the seven domains of practice ( Table 2 ). The highest mean score for change was for clinical activities, followed by practice management and practice amenities. The lowest mean score for change was in quality assurance and staff development. The most valued sources of published educational information were Dental Practice and the British Dental Journal; 78% and 74% of respondents considered them important. Other sources of information included the Probe (61%), Dental Update (55%) and internet sites (35%).
Staff development
Over half, 55% (n = 186) of the sample reported that they held regular meetings with all staff members where they worked. Of those who reported a change in the regularity of meetings (n = 215), 43% had increased and 11% had decreased the frequency of meetings in the past five years. Eighty-two per cent of the sample reported that their staff had received training in the past five years.
Quality assurance activities
Based upon reported mean scores, quality assurance activities were the area of practice least likely to have changed over a five-year period. Over half the sample, 58% (n = 194) did not carry out any clinical audit or peer review activities in the past five years. A small percentage (13%) had some experience of both clinical audit and peer review and a further 12% had carried out just clinical audit activities, and 17% had only experience of conducting peer review.
When questioned about the details of the auditing and peer review activities, it was apparent that most of the audit activities focused on clinical techniques and materials such as endodontics and radiographic procedures. Other auditing issues covered included patient-centred audits on items such as patient waiting times or patient satisfaction with care. The types of peer review activities varied and included clinical topics, management issues, health and safety matters and patientcentred topics.
Amount of change in each domain of practice by demographic and professional characteristics
The range of changes for the seven domains studied varied between 61% and 92%. Table 3 shows the level of change in each domain of practice by demographic and professional characteristics. Being younger was significantly related to higher reported levels of change in educational activities (P < 0.001), staff development (P < 0.005) and communication with patients (P < 0.05). There were no significant sex differences in the reported levels of change in each domain of practice.
Those with a postgraduate qualification scored significantly higher than those without any postgraduate qualifications in changes to practice management (P < 0.05); educational activities (P < 0.05); quality assurance (P < 0.001) and staff development (P < 0.001). Position in practice did not affect the score for change in six of the seven domains of practice, except that sole owners were significantly more likely to report a greater change in practice management than associates (P < 0.005). Those in a group practice were more likely to change practice management and amenities than those in a single-handed practice (P < 0.05).
Nature of changes made in the seven domains of practice
Clinical procedures
The highest level of self-reported change was in clinical activities. The greatest percentage of dentists (56%) reported an increase in preventive care, followed by crown and bridge (44%), periodontics (44%) and endodontics (43%) (Fig. 1 ). Significant percentages of dentists reported a decrease in the amount of prosthetics (35%), oral surgery (34%) and orthodontics (29%) they did now, compared with 5 years ago.
Practice management
Practice management rated second in the mean rank scores for self-reported change; 55% changed this domain (n = 187). Of those respondents reporting change in their practice management procedures, 67% had introduced computer systems and over one third had employed a practice manager (36%).
Practice amenities
A sizeable proportion, 61% (n = 206) indicated making changes to the equipment used. Of those reporting changes in equipment, 64% said their radiographic equipment had been changed and 54% had increased the use of new clinical equipment such as endodontic handpieces and lasers. Other changes reported included increased use of intra-oral cameras (36%) and management equipment (21%).
Just over half of the sample, 51% (n = 170) reported making changes to their practice facilities. Of those reporting a change, 63% had redesigned their surgeries in the past five years. Forty one per cent had added an additional room, 17% had improved patient facilities including disability access and 10% had changed staff facilities.
Communication with patients
Two-thirds (n = 224) of the dentists had made changes to the way that they communicated with patients in the past five years. The greatest change (84%) was increased information given to patients, followed by increased time spent with patients (70%), an increase in the amount of leaflets available for patients (56%), encouraging non-dental staff support (53%) and provision of videos in the waiting room (6%).
Post-graduate training and professional development
Almost all the sample, 96% (n = 323) had attended some postgraduate courses in the past five years. The majority (65%) spent between 1-30 hours and 34% spent more than 30 hours in the past year attending courses. Respondents indicated that clinical courses were the type of training sessions which were most likely to have influenced their practices. Attendance at courses had increased for 43%, and decreased for 12% of the sample in the past 5 years.
Fifty-one per cent (n = 306) of the GDPs reported that they met on a regular basis with dental colleagues or other professional groups. In the past 5 years, of those reporting attendance at professional groups, 37% had increased the number of groups that they attended and 11% had decreased their attendance at such groups The practice characteristics that made the biggest difference in levels of self-reported change was the proportion of private practice. Those with greater than 20% private practice were significantly more likely to report higher levels of change in practice management, clinical practices, communication with patients (P < 0.001), quality assurance (P < 0.005) and educational and staff development (P < 0.05). There were no differences in changes to amenities by the amount of private practice. There were significant differences in amount of change in educational activities and staff development (P < 0.005) and amenities (P < 0.05), between the geographical areas (Table 3) .
DISCUSSION
The results of this study provide an interesting overview of the extent and nature of self reported change amongst a sample of English GDPs. A large percentage of respondents had changed the way they practiced over a relatively short time period. GDPs' work patterns appear to be dynamic and changing. The variation in the levels of change across the domains of practice investigated is also noteworthy. The largest change was in types of clinical procedures being carried out. About half of the practitioners reported increasing their provision of preventive care. Additionally, 44% said they had increased the amount of crown and bridgework, periodontal treatment and endodontic care. On the other hand considerable numbers reported reductions in the amounts of prosthetics and oral surgery activity. These changes in clinical care match recent trends in oral health in the United Kingdom, 21 and suggest that GDPs are responding to the changing oral health needs of the population.
There were notable levels of change in practice management, and in changes to the practice amenities and facilities. These no doubt reflect the increasing emphasis being placed on management systems and the need for modern practice premises. In addition, a sizeable proportion of practitioners reported making changes in communication with their patients. Providing more information and spending more time explaining treatments to patients are encouraging developments. All these self-reported changes are very much in line with the recommendations within Options for Change. 3 A very high proportion of respondents attended postgraduate courses in the previous five years. Indeed, over one third of the dentists surveyed were spending more than 30 hours per year on courses, and attendance at postgraduate courses had increased for almost half of respondents. These findings support the results of a recent Scottish study assessing patterns of continuing professional development amongst primary care dentists. 22 The positive findings in relation to continuing professional development are in contrast to the rather disappointing results for quality assurance activities such as audit and peer review, where the level of involvement was relatively low and did not appear to be changing. The current recommendations on expanding peer review and clinical audit within the General Dental Services (GDS) need to recognise the lack of engagement by many practitioners in these activities. 2 Significant differences were found between certain professional and personal characteristics in the sample. Those dentists who earned more than 20% of their income from private practice reported higher levels of change in six aspects of practice. The perceived pace of work in practices with larger proportions of NHS dental patients is greater. 23 Therefore it may be the increased time available, rather than the source of income that leads to a greater degree of change among those with more private practice. This increase in time in private dental practice may also be related to continuing professional education and time to participate in other activities. Changing to private practice may also mean raised patient expectations, which necessitates change.
Those dentists who had a postgraduate qualification also reported higher levels of change in four aspects of practice. One of the aspects of practice where postgraduate qualification made a difference was quality assurance, which includes audit and peer review activities. This could be related to having more contact with other professionals, a factor related to change in medical practice. 5 In dentistry, integration into the dental community was related to adoption of specific techniques, 9 and postgraduate education may be one way in which this integration occurs.
Being younger was significantly related to higher reported levels of change in educational activities, staff development and communication with patients. Age has been reported to be related to levels of change in medical practice. 6, 7 This study however found no significant relationship between the sex of the dentist and levels of self reported change.
Assessing change in human behaviour is difficult. In accordance with research into changes made by general medical practitioners, [24] [25] [26] this study assessed change within general dental practice based upon self reports. Such an approach has some limitations. Self-reported change may not correspond with actual changes made. In this study the questionnaire used to assess self reported change was developed and tested to ensure that the respondents would not feel the need to give a certain response, thereby minimising responder bias. The fact that the changes in the amounts of clinical procedures reported by dentists in this study is similar to treatment trends reported by the Dental Practice Board and other researchers suggests that the responses given to our survey were reasonably accurate. 27, 28 Another potential weakness of the study is the relatively low overall response rate and the possible bias this may have introduced. In two of the three study locations, age and sex differences between responders and non responders was assessed and found to be very similar. In addition, the age and sex profile of the sample was compared with national Dental Practice Board figures. A very similar sex profile was found, although a slightly higher proportion of the sample (56%) was under the age of 40 years compared with the national figure  (49%) . The results of this study cannot therefore be seen as representative of GDPs across the country as a whole.
In conclusion, it is apparent that significant levels of change took place in several domains of general dental practice in three regions of England over a 5-year period. The self-reported changes indicate some encouraging trends and highlight dental practitioners' willingness to respond to changing needs and demands on their service. 
